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ABSTRACT
Objectives This study aimed to explore the relationship 
between initial school closures and children’s health by 
comparing health and well- being outcomes collected 
during school closures (April–June 2020) via HAPPEN (the 
Health and Attainment of Pupils in a Primary Education 
Network) with data from the same period in 2019 and 
2018 via the HAPPEN Survey.
Setting The study was conducted online with 161 primary 
schools across Wales involved in the ‘HAPPEN At Home’ Survey.
Participants Data were collected via the ‘HAPPEN At 
Home’ Survey capturing the typical health behaviours of 
children aged 8–11 years from 1333 participants across 
Wales. These data were compared with data in 2018 and 
2019 also collected between April and June, from HAPPEN 
(2019 (n=1150) and 2018 (n=475)).
Primary and secondary outcome measures Primary 
outcomes included validated measures of physical activity, 
screen time, diet and dental health, as well as well- being, 
competency and autonomy. Free school meal (FSM) status 
was used as a proxy for socioeconomic deprivation. 
Analyses were repeated stratifying by FSM.
Results Comparing responses between April–June in 2020 
(n=1068), 2019 (n=1150) and 2018 (n=475), there were 
improvements in physical activity levels, sleep time, happiness 
and general well- being for children during school closures 
compared with previous years. However, children on FSM 
ate fewer fruits and vegetables (21% less at five or more 
portions of fruits and vegetables (95% CI: 5.7% to 37%)) and 
had lower self- assessed school competence compared with 
2019. Compared with those not on FSM, they also spent less 
time doing physical activity (13.03%, 95% CI: 3.3% to 21.7%) 
and consumed more takeaways (16.3%, 95% CI: 2% to 30%) 
during school closures.
Conclusions This study suggests that schools are important 
in reducing inequalities in physical health. The physical health 
(eg, physical activity and diet) of children eligible for FSM may 
be affected by prolonged school closures.
INTRODUCTION
In early March 2020, the WHO declared 
COVID- 19 to be a global pandemic.1 2 To reduce 
the risk of person- to- person transmission, a 
wide range of public health measures were 
implemented by governments worldwide. 
These included the closure of educational 
settings in order to reduce the number of 
social contacts between pupils.3 4 By April 
2020, the UNESCO estimated that 138 
countries had implemented national school 
closures, impacting around 80% of children 
worldwide.4 In Wales, schools were required 
to close for statutory provision of education 
at the latest on 20 March 2020.5
There is an ongoing debate regarding the 
effectiveness of school closures on transmis-
sion rates4 6 7 but the fact schools were closed 
for a long period of time could have had a 
negative association on pupil’s mental and 
physical health.4 6 8 9 For example, a study 
from England suggests 53.3% of girls and 
44% of boys aged 13–18 years reported having 
anxiety and trauma above normative levels 
during lockdown- enforced school closures,10 
Strengths and limitations of this study
 ► This study provides a novel exploration of any dif-
ferences in the health and well- being of children 
prior to and during the COVID- 19 school closures 
between March and June 2020 using linked data.
 ► This is a pan- Wales study which recruited 1068 par-
ticipants across Wales contributing to a significant 
gap in knowledge around the association of school 
closures with health and well- being.
 ► The exploration uses longitudinal self- report data 
from children linked with free school meal status as 
a proxy of deprivation.
 ► Although the ‘HAPPEN At Home’ Survey was made 
available to all children aged 8–11 years across 
Wales, the findings of this paper only present those 
who participated in the survey and a subsample who 
consented to data linkage.
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while those aged 10–17 years reported lower life satisfac-
tion in 18% of participants with 26.9% reported clinically 
low well- being scores.11 In terms of physical health, school 
closures may have reduced opportunities for physical 
activity, extracurricular activities, school meals and social 
interaction.12–15 Research shows that when children are 
out of school (eg, weekends and holidays), they are less 
physically active, and have longer screen time, irregular 
sleep patterns, less favourable diets, weight gain and a loss 
of cardiorespiratory fitness.6 16 This is noted to be partic-
ularly detrimental for those from more deprived back-
grounds.4 7 13 15
A report by the Royal Society’s Data Evaluation and 
Learning for Viral Epidemics group highlighted concerns 
regarding the increased inequalities in children’s phys-
ical and mental health as a result of school closures.17 For 
example, pre- existing inequalities such as food poverty 
are likely to be exacerbated through reduced access to 
free school meals (FSMs).18 Thus, there is a real possi-
bility that, in addition to a widening of the educational 
attainment gap which has been noted by research to be 
a learning loss of around 3 percentile points, or one- fifth 
of a school year,19 school closures are also likely to result 
in widening inequalities in children’s physical health, 
mental well- being and health- related behaviours. While 
school closures were the primary change in children’s 
lives, this, coupled with other restrictions such as social 
distancing, have been noted to result in feelings of isola-
tion, stress, anxiety and unhappiness20 particularly as 
support networks (eg, friends, sports clubs) were unable 
to operate.21
This study aims to: (1) compare children’s health and 
well- being during school closures in 2020 with the same 
period in 2019 and 2018; and (2) stratify the before and 
during period of school closures by socioeconomic depri-
vation (as measured by FSM eligibility). This study was 
a rapid response to the initial announcement of school 
closures in Wales which occurred 9 days after the WHO 
declared a global pandemic.
METHODS
Study design
HAPPEN (Health and Attainment of Pupils in a Primary 
Education Network) Wales was established at Swansea 
University in 2015 following research with head teachers 
who advocated for collaboration and a joined- up 
approach to prioritising health and well- being within the 
school setting.22 The network involves children aged 8–11 
years completing the HAPPEN Survey, an online self- 
report questionnaire that was developed and designed 
with children. The survey captures a range of informa-
tion on health and well- being including nutrition, phys-
ical activity, sleep, well- being and concentration.23 Prior 
to school closures, children completed the survey within 
the school setting during curriculum time. A data collec-
tion and feedback system has been achieved by sharing 
group- level results to schools as a school report tailored to 
the curriculum. Annual reports are also shared with key 
stakeholders in health and education.
In light of the COVID- 19 pandemic, HAPPEN aimed to 
understand how school closures were affecting the health 
and well- being of children in Wales. Therefore, the orig-
inal HAPPEN Survey was adapted to the ‘HAPPEN At 
Home’ Survey to capture changes in health behaviours 
due to school closures and provide schools the opportu-
nity to gain a better understanding of pupil’s health and 
well- being. This enabled schools to plan for and address 
any concerns they identified within their ‘HAPPEN At 
Home’ report during the return to school.
Participants
Recruitment of participants and data collection were 
delivered online due to COVID- 19 restrictions. Pre- 
existing HAPPEN schools were emailed initially inviting 
them to participate in the ‘HAPPEN At Home’ Survey. 
Next, the survey was then opened wider and all primary 
schools in Wales were contacted through a number of 
methods including direct email, a social media campaign 
(paid advertisement on Facebook and Twitter) and 
promotion from key stakeholders (eg, regional educa-
tion consortia). Schools were invited to share details of 
the survey (including study aims and a parent informa-
tion sheet) among parents/guardians so that children 
could complete the survey at home at a convenient 
time. Communication between schools and parents/
guardians was achieved through existing channels such 
as text messages, newsletters and social media. This gave 
parents the opportunity to opt their child out from the 
survey. Child consent was also obtained at the start of the 
survey. This is the same sampling method as the 2019 
data; however, 2018 data were collected in South Wales 
as the network was not pan- Wales in 2018. This opt- out 
method of recruiting participants aimed to ensure that a 
representative sample was recruited which could reflect 
all children in Wales.
Patient and public involvement
The research question was developed as a result of 
national school closures due to COVID- 19 across the 
UK. The HAPPEN Survey was rapidly adapted to the 
‘HAPPEN At Home’ Survey to address a significant gap 
regarding child- reported behaviours during school 
closures. The survey development involved input from 
key stakeholders including regional education consortia 
and primary school staff to ensure applicability of find-
ings. The adapted ‘HAPPEN At Home’ Survey aimed 
to capture child- reported health and well- being during 
school closures to support schools in tailor health and 
well- being plans to suit the needs of their learners. Find-
ings from the study will be reported back to schools via a 
report and social media dissemination.
Data collection
Primary data were collected via the ‘HAPPEN At Home’ 
Survey between April and June 2020. The survey captured 
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the typical health behaviours of children aged 8–11 years. 
Items included validated measures of physical activity, 
screen time, diet and dental health,24 as well as well- 
being, competency and autonomy. Items included in the 
analyses are presented as online supplemental informa-
tion 1. The full versions of the ‘HAPPEN At Home’ and 
original HAPPEN Survey can be viewed in the online 
supplemental information 2,3 respectively. The primary 
difference between the original survey and the ‘at home’ 
version was those questions relating to the school day 
specifically were removed during school closures.
The survey was conducted online and could be 
completed by children at home or in school (key worker 
or vulnerable children) via mobile phone, tablet and 
computer. The process of data coding involved two 
researchers. The first researcher downloaded the raw 
data, cleaned the data, checked for duplicates, gener-
ated a unique participant ID number and removed iden-
tifiable information. This process protects participants’ 
anonymity by ensuring that the second researcher gener-
ating the report and conducting the analysis could not 
identify individuals. Raw data were coded using STATA 
(V.16) to produce a dataset for the purpose of analyses.
FSM status was used as a proxy for deprivation25 and 
was obtained via the Secure Anonymised Information 
Linkage (SAIL) Databank.26 To link the data, the demo-
graphic data are separated from the responses and sent to 
a trusted third party, The National Health Service (NHS) 
Wales Informatics Service, and the response data go to 
SAIL using a secure file upload. A unique Anonymous 
Linking Field is assigned to the person- based record 
before it is joined to clinical data via a system linking field.
Analysis
Primary analysis looked at whole group mean comparison 
of all children from 2018 and 2019 (preschool closures) 
to 2020 (school closures). Secondary analysis included 
the subset of children from 2019 to 2020 stratified by FSM. 
The 2018 data were used to account for annual trends 
prior to lockdown. Two sample t- tests with equal variance 
using groups (years) were used to determine whether 
there was any significant difference between means for 
tables 1–3. This was carried out in STATA (V.16).
For the analysis, continuous data were dichotomised to 
bring in line with government guidelines, for example, 
physical activity and diet and dental health responses 
were coded as 1 if participants responded with being 
active for 7 days and 0 if less. Diet and dental health 
were coded as 1 if participants reported eating over five 
portions of fruits and vegetables and 1 if they reported 
brushing their teeth more than twice a day. Well- being 
question responses (including school) were coded as 1 
if participants reported a score ≥8 and a 1 if less than 7. 
Mental health questions were coded as 1 if continuous 
scores equated to clinical emotional or behaviour difficul-
ties.27 This coding then gave a percentage of participants 
meeting government guidelines for health behaviours 
in this age group. Online supplemental information 
1provides further information on the variables used in 
the analysis.
For this paper, school closure was categorised as the 
period between 20 March 2020, the date in which the 
Minister for Education in Wales set for the closure of stat-
utory education provision and 29 June 2020, the date in 
which schools returned for a phased approach in Wales. 
The ‘HAPPEN At Home’ Survey was launched on 23 April 
2020 and closed on 26 June 2020. Analysis was carried 
out in November 2020 following data cleaning and SAIL 
linkage. This involved comparison of means to demon-
strate any differences between time points. Presentation 
of the outcomes gives the CI of the difference between 
groups. The REporting of studies Conducted using 
Observational Routinely- collected Data (RECORD) state-












Gender Boy 233 (49.19%) 594 (51.65%) 535 (50.09%) −1.56% (−0.26% to 5.71%)
Girl 241 (50.65%) 548 (47.65%) 528 (49.44%) 1.79% (−2.37% to 5.94%)
Prefer not to say 1 (0.16%) 8 (0.70%) 5 (0.47%) −0.23% (−0.04% to 0.09%)
Age Mean 10.30 10.27 9.99 −0.28 (−0.36 to −0.19)
Year group 3 Not applicable Not applicable 92 (8.61%) Not applicable
4 69 (14.54%) 303 (26.35%) 373 (34.93%) 8.58% (0.47% to 12.39%)
5 233 (49.12%) 403 (35.04%) 283 (26.50%) −8.54% (0.47% to 12.34%)
6 173 (36.35%) 444 (38.61%) 320 (29.96%) −8.65% (0.47% to 12.55%)
FSM Eligible for FSM 9.77% 16.98% 15.75% 1.23% (−0.02% to 0.5%)
Deprivation* WIMD rank 1247.77 946.48 913.52 32.96 (−25.74 to 91.66)
*As measured by the WIMD (WIMD is the official measure of relative deprivation in Wales where 1=most deprived and 1909=least deprived).42
FSM, free school meal; WIMD, Welsh Index of Multiple Deprivation.
4 James M, et al. BMJ Open 2021;11:e051574. doi:10.1136/bmjopen-2021-051574
Open access 
RESULTS
The ‘HAPPEN At Home’ Survey had 1333 responses, 
from 161 primary schools across Wales. Following the 
exclusion process presented in figure 1 (no consent 
for linkage, missing FSM data), the final linked data 
(‘HAPPEN At Home’ responses and FSM status) for 
subsequent analysis included 574 participants. Data were 
stratified by FSM status and compared with 2019 from the 
same time period (March–June 2019). A breakdown of 
demographics by FSM status and time period is presented 
in table 1. It is worth highlighting that there are no signif-
icant differences between 2019 and 2020 demographics. 
However, the 2019 cohort was significantly less deprived 
than 2018 (FSM eligibility: −7.2%, 95% CI: −11.39% to 
−3.01%, Welsh Index of Multiple Deprivation: 301.28, 
95% CI: 227.61 to 374.96).
Differences in health outcomes before (2018–2019) and 
during school closures (2020)
During school closures, there was a significant improve-
ment in physical activity (see table 2) (4.5% increase 
in number achieving 60 min of physical activity a day, 
95% CI: 0.95% to 8.14%) and in sleep (10.39% more 
having the recommended 9- hour sleep, 95% CI: 7.48% to 
13.29%). Children also report increases in screen time 
(23.39%, 95% CI: 19.37% to 27.43%) and feeling less 
tired (−6.94%, 95% CI: 9.64% to −4.23%). There were 
no significant differences in these variables between 
2018 and 2019 suggesting that these findings are asso-
ciated with lockdown restrictions and school closures as 
opposed to time trends. Perceptions of general compe-
tency and feeling safe in your area (online supplemental 
information 1) also increased during school closures.
Regarding dietary and dental health behaviours, 
the amount of daily toothbrushing decreases annually 
(table 2) but this is more pronounced between 2019 
and 2020 (−14.92%, 95% CI: −18.62% to −11.21%). 
Table 2 Differences between those who took part in the HAH Survey and previous HAPPEN responses (group comparison 


















Activity 21.57% 22.78% 27.32% 1.21% (−3.50% to 5.93%) 4.54% (0.93% to 8.14%)
Screen time 27.94% 33.22% 56.61% 5.28% (0.01% to 10.53%) 23.39% (19.37% to 27.43%)
Sleep 84.31% 80.43% 90.82% −3.88% (−8.27% to 0.51%) 10.39% (7.48% to 13.29%)
Tired 14.22% 15.39% 8.45% 1.17% (−2.87% to 5.22%) −6.94% (−9.64% to −4.23%)
Concentrate 26.23% 24.00% 17.46% −2.23% (−7.09% to 2.64%) −6.54% (−9.91% to −0.31%)
General competency 88.35% 84.26% 90.82% −4.09% (−7.86% to −0.30%) 6.56% (3.81% to 9.31%)
Walk to park* Not 
applicable
88.81% 94.37% NA 5.56% (3.24% to 7.87%)




Toothbrushing 83.82% 78.87% 63.95% −4.95% (−0.45% to −9.45%) −14.92% (−18.62% to −11.21%)
Breakfast 93.87% 92.43% 97.28% −1.44% (−4.35% to 1.48%) 4.85% (3.00% to 6.69%)
Fizzy drink 4.17% 7.22% 5.35% 3.05% (0.28% to 5.81%) −1.87% (−3.89% to 0.16%)
Sugary snack 16.18% 21.30% 36.33% 5.12% (0.61% to 9.64%) 15.03% (11.31% to 18.74%)
Takeaway 45.10% 54.09% 33.80% 8.99% (3.35% to 14.62%) −20.29% (−24.34% to −16.22%)
Fruit/vegetable 83.09% 71.30% 69.94% −11.79% (−16.68% to −6.88%) −1.36% (−0.5.15% to 2.43%)
Well- 
being
Health score 77.54% 69.22% 79.11% −8.32% (−13.14% to −3.50%) 9.89% (6.26% to 13.53%)
Family score 90.04% 88.09% 94.47% −1.95% (−5.35% to 1.44%) 6.38% (4.03% to 8.74%)
Friends score 86.86% 81.82% 81.83% −5.04% (−9.03% to −1.04%) 0.01% (−3.20% to 3.22%)
Appearance score 69.07% 58.52% 75.18% −10.55% (−15.73% to −5.35%) 16.66% (12.79% to 20.53%)
Life score 81.99% 74.43% 87.07% −7.56% (−12.08% to −3.03%) 12.64% (9.38% to 15.90%)
Autonomy 88.35% 89.22% 85.11% 0.87% (−2.49% to 4.23%) −4.11% (−6.8% to −1.32%)
Mental 
health
Emotional difficulties 14.19% 20.96% 12.17% 6.77% (2.56% to 10.95%) −8.79% (−11.87% to −5.69%)
Behavioural difficulties 7.84% 14.78% 8.89% 6.94% (3.37% to 10.50%) −5.89% (−8.58% to −3.19%)
School School score 58.05% 53.91% 58.14% −4.14% (−9.47% to 11.94%) 4.23% (0.09% to 8.36%)
School competency 89.62% 85.13% 80.99% −4.49% (−8.15% to −0.82%) −4.14% (−7.25% to −1.02%)
Bold denotes significance (p=0.05).
*Question not included in HAPPEN in 2018 survey.
HAH, HAPPEN At Home; HAPPEN, Health and Attainment of Pupils in a Primary Education Network; H/WB, health/well- being.
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Interestingly, the number of takeaways consumed per 
week has decreased during 2020 (−20.29%, 95% CI: 
−24.34% to −16.33%), while sugary snack consumption 
has increased (15.03%, 95% CI: 11.31% to 18.74%). 
However, there appears to be an annual trend in sugary 
snack consumption when compared with 2019 and 2018 
data. A higher proportion of children report eating 
breakfast during school closures compared with previous 
years (4.85%, 95% CI: 3.00% to 6.69%).
Between 2018 and 2019, well- being shows decreases 
in a number of areas including perceptions of health 
(−8.32%, 95% CI: −13.14% to −3.50%), friends (−5.04%, 
95% CI: −9.03% to −1.04%), appearance (−10.55%, 
95% CI: −15.73% to −5.35%) and life (−7.56%, 95% CI: 
−12.08% to −3.03%). However, during school closures, 
this trend reversed (table 2). Most notably, children 
reported being happier with their health (9.89%, 95% CI: 
6.26% to 13.53%), appearance (16.66%, 95% CI: 12.79% 
to 20.53%) and life (12.64%, 95% CI: 9.38% to 15.90%). 
A similar trend is evident in terms of mental health (fewer 
emotional (−8.79% (−11.87% to −5.69%) and behavioural 
difficulties (−5.89% (−8.58% to −3.19%)).
Despite being away from the school environment, chil-
dren report feeling happier with school compared with 
2019 (4.23% (0.09% to 8.36%)). Yet, their self- reported 
school competency was reduced during school closures 
(−21.51% (−35.60% to −7.41%)). However, there is an 
annual decrease since 2018 suggesting a temporal trend 
in pupils’ perception of school ability (−6.92% (−11.81% 
to −0.2.02%)).
Differences in health outcomes before (2018–2019) and 
during school closures (2020) stratified by deprivation (FSM 
eligibility)
Compared with non- FSM children (table 3), those eligible 
for FSM walked to the park less (compared with a 6.78% 
increase in non- FSM (2.85% to 10.70%)), their takeaway 
consumption showed less decline (−6.54% compared 
with −19.34% in non- FSM) but their fruit and vegetable 
consumption significantly declined (−21.28%, 95% CI: 
−37.08% to −5.67%). This decline was not seen in non- 
FSM children. The decline in perceptions of school 
competency from 2019 to 2020 was three times higher 
within the FSM group (−21.51% (−35.60% to −7.41%)).
During school closures, there was a significant differ-
ence of reported daily physical activity between those on 
FSM and those not on FSM (13.03% difference, 95% CI: 
3.3% to 21.66%). Compared with non- FSM children, a 
lower proportion of FSM- eligible children reported to 
engage in at least 60 min of daily physical activity during 
school closures (non- FSM: 28.12%; FSM: 15.09%). Chil-
dren not on FSM showed a significant increase in screen 
time (31.06% (24.84% to 37.28%)) and reported a lower 
ability to concentrate (−9.49% (−14.93% to −4.03%)). 
However, there was an increase from 2019 to 2020 in 
family well- being scores for all children and especially 
among those eligible for FSM (non- FSM: 4.98%; FSM: 
10.79%). It is worth noting that the majority of differ-
ences, particularly improvements, in health behaviours 
were noted within the non- FSM group suggesting that 
findings for the overall group during school closures were 
driven by those who are not eligible for FSM.
DISCUSSION
This study aimed to capture the associations between 
the initial school closures between March and June 2020 
and the health and well- being of children. Improve-
ments during school closures for children included 
physical activity, sleep, well- being (family, health, life) 
and emotional and behavioural difficulties. However, it 
is likely that these improvements were predominantly 
because of participants who were not eligible for FSMs 
according to this study’s findings, highlighting the health 
inequalities between less and more deprived that existed 
even prior to the pandemic and school closures. Primary 
school children report higher well- being especially 
family score, during lockdown. However, aspects which 
were detrimental during school closures included less 
toothbrushing for all children. FSM children reported a 
reduction in the time spent engaged in physical activity, 
significantly less fruit and vegetable consumption and 
lower self- assessed school competence than before school 
closures.
Physical activity and screen time
Overall, small improvements to time spent being physi-
cally active were seen during school closures. However, 
this increase is likely to be among non- FSM pupils. For 
those on FSM activity decreased, recent research around 
school staff perceptions of the return to school echoes this 
finding. Teachers perceived that their pupils had been 
less active during lockdown restrictions and observed 
on the phased return to school that some children had 
gained weight.28 Findings from the current study suggest 
Figure 1 Flow of HAPPEN Study (exclusion process and 
data linkage). FSM, free school meal; HAPPEN, Health and 
Attainment of Pupils in a Primary Education Network; SAIL, 
Secure Anonymised Information Linkage.
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this may be more pronounced for more deprived pupils. 
Those eligible for FSM did report feeling less safe in their 
areas which may be why they were less active. Evidence 
shows that physical activity is associated with the wider 
environment including the socioeconomic status of a 
neighbourhood which underpins the contextual effects 
of higher social disorder and lower perceived safety as 
the status lowers.29 However, those not eligible for FSM 
report feeling safer in their local areas. Therefore, this 
study suggests that the implications of being confined to 
your local area during periods of restricted movement 
alongside parents/caregivers may improve perceptions of 
safety for those less deprived. This, in turn, could mean 
they were happier to be active in their areas which would 
account for differences in physical activity by deprivation. 
Due to the lack of significant difference in deprivation 
levels between 2019 and 2020, it is likely that increased 
exposure to these environments would account for 
higher safety scores rather than a difference in cohort 
demographics.
Non- FSM children were more active. However, non- 
FSM children’s screen time was significantly higher 
during school closures. Their reported daily screen time 
(>2 hours) doubled compared with the previous year. 
This is comparative with similar research which also notes 
increases in screen time during the pandemic.30 It has 
been proposed that this could be because of loosening 
household rules around screen time usage to facilitate 
entertainment or social connection through computer 
games or social media.30 While deprivation is associated 
with higher screen time in adults,31 it is less clear what that 
means for children. This study suggests that less deprived 
children have higher screen time which is a contrast to 
adults. It may be that these children have more access to 
technology which enables screen time.
The HAPPEN Survey asks about screen time in refer-
ence to ‘TV, video games and using the internet’. It is 
possible that children perceived using the internet as 
the delivery of education through online learning. Thus, 
children will have used screens (eg, laptops and tablets) 
to aid learning. Less deprived families may have better 
access to these resources and therefore, screen time may 
be higher in this group. This is supported by research 
from the Institute for Fiscal Studies32 where children 
from less deprived families were spending 30% more 
time engaging in home learning activities than those 
more deprived. This may also reflect why perceptions 
of school competency remain much higher in the less 
deprived group. This suggests that non- FSM children 
were more engaged with learning tasks and therefore 
had perceived higher competence and confidence with 
learning and development. This may contribute towards 
the estimated 46% increase in learning gap between 
disadvantaged children and their peers reported by 
teachers.33 With the relationship between education and 
health well documented, this has implications for chil-
dren’s future health and well- being outcomes.34 Further 
evidence of this is seen in feeling part of your school 
community which again is much higher in those not on 
FSM.
For those eligible for FSM, the amount of screen time 
may appear positive in comparison with non- FSM but 
could also highlight inequalities relating to digital poverty 
and contribute to gaps in learning progression. Previous 
HAPPEN research28 has highlighted the lack of access to 
digital equipment, sharing devices and a lack of digital 
competency in accessing home learning. This is worth 
noting as while less screen time could be perceived as a 
benefit to physical health in FSM children, during school 
closures it could also mean that learning gaps are being 
widened.
Children not on FSM report to not being able to 
concentrate as much compared with the previous year. 
The increased screen time may be due to increased 
online working for non- FSM pupils during school 
closures that may have been detrimental to concentra-
tion. More research into how screen time was consumed 
during school closures and the impact this has on health 
is required.
Diet and dental health
Toothbrushing was significantly lower in children 
compared with 2019 regardless of FSM status. This meant 
many children were brushing their teeth less than the 
recommended guidelines of twice per day. Research 
shows that lack of routine and structure puts children 
at risk of poorer dental hygiene35 which can have long- 
term effects. It is possible that school closures disrupted 
bedtime and wake time routines in which toothbrushing 
would usually take place, and therefore may account for 
the lower frequency of toothbrushing. In addition, the 
lack of access to school- based dental hygiene programmes 
such as ‘Designed to Smile’36 may have a significant 
impact on toothbrushing behaviour. This coupled with 
observed increases in sugary snack consumption through 
school closures may have negative associations with dental 
hygiene.
Those on FSM saw the biggest effect on dietary 
behaviours during lockdown restrictions. Not only was 
takeaway consumption higher in this group, but FSM 
children also consumed fewer fruits and vegetables 
during this time. FSMs are a key public health policy to 
aid in reducing food insecurity and associated negative 
health and educational inequalities in the UK. It appears 
that those using FSM have been significantly affected by 
school closures in not being able to access regular meal 
provision in a school setting in Wales. Research shows 
that almost half of all children on FSM were unable to 
access them during school closures.37
Providing children with nutritional meals in school 
helps to narrow health inequalities and the educational 
attainment gap between the most and least deprived chil-
dren.38 39 Findings from this study add further evidence 
to disparities among groups of children from different 
backgrounds. While the initial lockdown in March 2020 
was temporary, the findings of the current study support 
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the mounting evidence that prolonged lockdown periods 
will affect children’s physical health.37
Well-being and mental health
Within this current study, improvements in family well- 
being were observed during school closures for both 
groups of children. This is likely due to an increased 
number of parents working from home or being 
furloughed, enabling some children to spend extra time 
that they otherwise would not have had with caregivers. 
School staff acknowledge this, they reported children 
having more opportunities for walking, exploring and 
spending time outside, with this contributing to strength-
ened family relationships.28
Happiness with life was also significantly higher gener-
ally and increased equally in both groups from 2019 
data. It is important to note that deprived children still 
report feeling less happy in general compared with non- 
FSM children. The findings regarding physical activity 
may underpin this, with increased opportunities to play 
and be outdoors, for example, having more time during 
lockdown and feeling safer in their areas. Moreover, 
behavioural and emotional difficulties reported during 
school closures were significantly lower. In less deprived 
children, this number was almost half suggesting a more 
positive relationship in those not on FSM. Interestingly, 
previous research has found the opposite, with parents 
and teachers reporting increases in emotional and 
behavioural difficulties as well as low mood, anxiety and 
social disconnection.28 40 It is possible these conflicting 
findings highlight the difference between child reported 
and adult external observations.
Limitations
Although the ‘HAPPEN At Home’ Survey was made avail-
able to all children aged 8–11 years across Wales, the find-
ings of this paper only present those who participated 
in the survey and a subsample who consented to data 
linkage. As the survey took place at home due to school 
closures, those who participated will be from families 
who have internet access. The difference in inequalities 
is likely to be much higher among those who could not 
participate due to lack of access to the internet. This also 
means we cannot ensure a fully representative sample 
of children has been recruited across Wales. While the 
sampling strategy was the same for 2020 and 2019, 2018 
data were sampled more purposefully from South Wales 
which may have an influence on findings from this 
year. Furthermore, a small subset of participants (n=14) 
responded at two time points to the various HAPPEN 
Surveys. This sample was too small to analyse and there-
fore, it is not possible to identify the independence which 
is a limitation of this study.
There is evidence that FSM status is not a perfect 
measure of socioeconomic deprivation41 and there are 
also a number of other factors that contribute to the 
deprivation levels of a child. However, FSM status does 
come very close to identifying a group of children who 
may be at disadvantage due to their socioeconomic posi-
tion.41 With this in mind, it is also possible that differences 
between the three groups are due to sample characteris-
tics (eg, varying deprivation levels) in conjunction with 
school closures.
Conclusion
Overall, findings from this study show that, as a group, 
many things improved during the period of school 
closures for children including physical activity, sleep and 
general well- being. However, there are significant differ-
ences and inequalities when stratified by FSM. Improve-
ments were mostly observed in non- FSM children. For 
children eligible for FSM, diet (eg, lower fruit and vege-
table intake), physical activity and dental health were 
significantly affected. These findings are concerning as 
they illustrate the importance of the entire school day, 
including FSM provision, in attenuating physical health 
inequalities in children.
This paper shows the short- term associations of school 
closures on children’s health and well- being and it is 
worth noting that the long- term impacts of further school 
closures and national lockdown may have more detri-
mental impacts on the health and well- being of children. 
This research highlights a number of concerns regarding 
wider physical health inequalities such as obesity. When 
schools reopen, this research suggests there will be a 
need to address wider physical health inequalities such as 
obesity, poor dental health, lack of vitamins and minerals 
and lower fitness in those from deprived backgrounds.
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